Molecular analysis of deletions of the short arm of chromosome 9 in human gliomas.
Previous studies have suggested that structural abnormalities involving the short arm of chromosome 9 are frequently associated with gliomas. The alpha-, beta-, and omega-interferon (IFNA, IFNB1, and IFNW, respectively) and the methylthioadenosine phosphorylase (MTAP) genes have been mapped to the short arm of chromosome 9, band p22. Homozygous deletions of these genes have been reported in many leukemia- and glioma-derived cell lines. In this report, we present a detailed analysis of partial and complete homozygous or hemizygous deletions of DNA sequences on 9p in human cell lines and primary tumor samples of glioma patients. Ten of 15 (67%) glioma-derived cell lines had hemizygous or homozygous deletion of IFN genes or rearrangement of sequences around these genes, while 13 of 35 (37%) primary glioma tumor samples had hemizygous (8 tumors) or homozygous (5 tumors) deletion of the IFN genes. The shortest region of overlap of these deletions maps in the interval between the centromeric end of the IFN gene cluster and the MTAP gene. In the cell lines and primary tumors examined, these gross genomic alterations were seen only in association with high grade or recurrent gliomas. Our observations confirm that loss of DNA sequences on 9p, particularly the IFN genes, occurs at a significant frequency in gliomas, and may represent an important step in the progression of these tumors. These results are consistent with a model of tumorigenesis in which the development or progression of cancer involves the loss or inactivation of a gene or several genes that normally act to suppress tumorigenesis. One such gene may be located on 9p; this gene may be closely linked to the IFN genes. Nevertheless, loss of the IFN genes, when it occurs, may play an additional role in the progression of these tumors.